Growth factors and extracellular matrix proteins during wound healing promoted with frozen cultured sheets of human epidermal keratinocytes.
In a murine model of full-thickness wounds, healing is stimulated by the application of human frozen cultured epidermal sheets. With immunofluorescence techniques, we studied, during this process, the spatial and temporal pattern of expression of: transforming growth factor-alpha (TGF-alpha); transforming growth factor-beta (TGF-beta) isoforms 1, 2, and 3; platelet-derived growth factor (PDGF); and the extracellular matrix proteins fibronectin, collagen IV, and tenascin. The growth factors, with the exception of PDGF, were found to be located in the frozen cultured sheet of keratinocytes before and after its application to the wound, whereas collagen IV and tenascin were deposited in the connective tissue under the frozen cultures. None of these factors were detected in control wound beds. Monoclonal antibodies against collagen IV and tenascin showed that both were of murine origin. We propose that the frozen cultures of human keratinocytes promote faster reepithelialization through the release of growth factors such as TGF-alpha which directly enhance migration and proliferation of murine keratinocytes, and through the stimulation of murine subepithelial cells, by TGF-beta, to secrete basement membrane proteins such as collagen IV, laminin, and tenascin, which provide a provisional substrate that improves migration of the murine epidermal cells.